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Abstract
Background: Patients are increasingly expected to become active, critical consumers in healthcare. They can use
comparative healthcare information presented on websites to make informed choices for healthcare providers.
However, the use of this information has been limited so far. An obstacle can be that the information is not
perceived as relevant by patients. Presenting only the most important quality indicators might improve the
usefulness of this information. The aim of this study was to explore which quality indicators different subgroups of
patients find important when choosing a hospital for total hip arthroplasty (THA) or total knee arthroplasty (TKA).
Methods: In this explorative, cross-sectional study, questionnaires were distributed to 265 patients who underwent
or had to undergo THA/TKA. Participants were asked to rank the importance of three types of quality indicators:
patient experience indicators, clinical performance indicators, and indicators about hospital services. We used
random effects regression analyses to assess the relative importance of the indicators in different subgroups of
patients.
Results: 110 patients (response rate 41.5%) who underwent or had to undergo THA/TKA participated. Conduct of
doctors, the presence of procedures to prevent adverse effects of thrombosis and information about the specialist
area of orthopaedists were the most important patient experience indicator, clinical performance indicator and
indicator about hospital services, respectively. We found a few differences between patient subgroups in the
importance attached to the quality indicators.
Conclusions: This study provides a first insight into which quality indicators patients find important when
choosing a hospital for THA/TKA, and shows that subgroups of patients differ in the value they attach to these
indicators. More extended research is needed to establish the indicators that should at least be presented in
succinct overviews of comparative healthcare information for patients choosing a hospital for THA/TKA.
Background
In several Western countries, patients are expected to
become active, critical consumers in healthcare, for
example by searching information about their health
and healthcare and by making deliberate healthcare
choices. They are encouraged to actively choose between
different health plans, hospitals, healthcare providers
and treatment options [1-3]. To empower consumers
and support their healthcare choices, comparative
healthcare information is increasingly available on web-
sites. The public disclosure of this information has
emerged in several countries [3-5], including the Neth-
erlands [6-8], and has resulted in a vast amount of infor-
mation available to patients.
Although patients generally show interest in compara-
tive healthcare information [9,10], several studies have
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demonstrated that the use of this information is limited
[3,11-13] and that this information has only a small
impact on patients’ decision making [3,13,14]. A sys-
tematic review of Faber and colleagues (2009) [14]
showed that patients are often unaware of the availabil-
ity of comparative healthcare information, or they do
not comprehend the information, or they think that the
information is irrelevant and consequently ignore it in
their decision process.
From decision making literature it is known that peo-
ple can process and use only a limited amount of infor-
mation [15,16]. For the presentation of comparative
healthcare information this implies that presenting more
information does not automatically support patients’
choice, but will rather hamper an effective use of the
information. Presenting only the most relevant informa-
tion for patients is therefore essential [4,17]. Notwith-
standing this need for only the most essential
information, several researchers [18] have also chal-
lenged the ‘one size fits all’ approach of comparative
healthcare information. Patients are incredibly diverse in
terms of age, educational level, cultural background,
health status and comfort with numerical displays
[7,18]. Exploring which information is relevant for dif-
ferent patient subgroups when they make healthcare
choices is therefore important.
Different patients, different preferences?
Several studies have focused on the preferences of
patients in healthcare [7,19-24]. Both technical and
interpersonal quality have been shown to be important
for patients [20]. In general, quality of the provided
care, quality of staff, assortment of care, attitude and
politeness of staff, and location of the healthcare organi-
sation are important quality indicators for patients when
making healthcare choices [19]. Patient preferences have
been shown to be related to several socio-demographic
and disease-related characteristics. For example, younger
patients value having control over their healthcare and
being involved in decision making, whereas older
patients value a more ‘traditional’ physician who decides
for them [21]. Another example is that breast cancer
patients prioritize rapid access to care and diagnostics,
while diabetics favour dignity and appropriate frequency
of tests [25]. In addition, lower educated patients place
great emphasis on continuity of care, whereas higher
educated patients place great emphasis on the possibility
of attaining a second opinion [21]. The challenge ahead
is to present comparative healthcare information that
suits different patients with different preferences. In this
study, we assessed which comparative healthcare infor-
mation is relevant for different patient subgroups choos-
ing a hospital for total hip arthroplasty (THA) or total
knee arthroplasty (TKA).
Comparative information for Dutch THA/TKA patients
In the Netherlands, comparative healthcare information
is currently available for different providers (such as
health plans, hospitals, home care providers) and differ-
ent treatments (such as breast cancer treatment, cataract
surgery, and THA or TKA). One specific case to which
the question of assessing the most relevant information
for patients presently applies is information about THA/
TKA. For this specific treatment, effort has been made
for several years to assemble and disclose comparative
healthcare information. Dutch THA/TKA patients are
encouraged to use this information when choosing a
hospital, especially because it concerns routine elective
surgery for which people usually have sufficient time to
search for information.
Different types of comparative healthcare information
are available with regard to THA/TKA: patient experience
indicators measured by the Consumer Quality Index
(CQI: the Dutch standard for measuring patient experi-
ences in healthcare) [26,27], indicators about hospital ser-
vices and clinical performance indicators derived from
hospital registrations. In 2009, an initiative was started to
integrate these three types of information into comparative
healthcare information disclosed at a consumer website
(http://www.consumentendezorg.nl; Consumer and
Healthcare). Keeping in mind that too much information
can be overwhelming [17,28], a selection of these quality
indicators was necessary as the amount of available infor-
mation comprised in total 17 quality indicators (four
patient experience indicators, six clinical performance
indicators and seven indicators about hospital services).
Research questions
The aim of this study was to examine which quality
indicators patients find most important when choosing
a hospital for THA/TKA, in order to get some first sug-
gestions for essential indicators to be presented as com-
parative healthcare information. This study is the first
step in studying the preferences of this specific patient
group. For this purpose, the following research ques-
tions were addressed:
a. Which quality indicators do patients find most
important when choosing a hospital for hip- or knee
arthroplasty?
b. Are there differences between patient subgroups in




We used an explorative, cross-sectional design with a
quantitative approach. THA/TKA patients had to rank
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various quality indicators according to importance when
choosing a hospital. The ranking method is a simple
and widely-used method to elicit patients’ preferences
[29-32]. Ethical approval of the study was not necessary
as research by means of surveys that are not taxing and
or hazardous for patients (i.e. the once-only completion
of a questionnaire containing questions that do not con-
stitute a serious encroachment on the person complet-
ing it) is not subject to the Dutch Medical Research
Involving Human Subjects Act (WMO). Subjects were
free to respond to the questionnaire and they were
informed about the aim of the survey.
Participants and data collection
The research population consisted of patients who
underwent THA/TKA and patients who were on a wait-
ing list for THA/TKA in several Dutch hospitals.
Patients were invited for this study in different ways.
First, patients were approached at orthopaedic depart-
ments of three general hospitals. These hospitals were
selected via personal networks. Second, we posted calls
on websites of patient organisations for orthopaedic
patients, on websites of Dutch associations for senior
citizens, and on the website of the Federation of Patients
and Consumer Organisations in the Netherlands
(NPCF). These patients could enrol in this study by con-
tacting the research institute.
Data were collected through a survey in the period
from May 2009 till August 2009. In total, we distributed
265 questionnaires. Each of the three general hospitals
received 50 questionnaires. Doctors or nurses handed
out the questionnaire when patients were discharged
from the orthopaedic departments. The researchers sent
115 questionnaires by mail to participants who enrolled
themselves in this study through the different websites.
All participants had to return the questionnaire by mail.
We aimed for at least 50 respondents (expected
response rate: 20-50%).
Procedures and Measures
The questionnaire contained three assignments in
which participants had to rank the quality indicators
from most important to least important when choosing
a hospital for a total hip- or knee replacement. The
first assignment included four patient experience indi-
cators (CQI themes composed of questionnaire items
through factor analysis) [26], the second assignment
contained six clinical performance indicators and the
final assignment contained seven indicators about hos-
pital services. All quality indicators for which compara-
tive healthcare information was available concerning
THA/TKA were used in this study. We provided a
short explanation for each quality indicator (see Addi-
tional file 1, Table S1).
The questionnaire further contained items about
demographic characteristics: age, gender, perceived gen-
eral physical health (poor - excellent; five-point scale)
and level of education (no education - university; eight-
point scale). We also asked whether participants had
already undergone surgery or were on the waiting list
for surgery. In addition, the survey contained six items
that assessed patients’ search and selection behaviour in
healthcare (completely disagree - completely agree; four-
point scale). These six items were developed and vali-
dated by Groenewoud (2008) [7] (see below).
Items of the search and selection behaviour scale
It doesn’t matter too much to me where and by
whom I am treated.
I don’t want to invest too much time and energy in
the choice process.
If I need care, I usually go the therapist/care facility
to which my GP or specialist has referred me.
If I need care, I usually investigate thoroughly how,
where and from whom I will receive the best
treatment.
I have experience with the health care system and
therefore know which therapist or care facility is
best for me.
I think it’s important to weigh possible treatments,
therapists and care facilities against each other
properly.
After recoding contra-indicative items, the scores on
the six items were added up (range 6-24) and a higher
score on this scale represented a more extensive search
and selection behaviour in the care process. The scale
showed high reliability (a = .77) and the mean score
was 18.5 (95% CI 17.9-19.2). Looking at the possible
scale range, this indicates a relatively active search and
selection behaviour of the participants. Finally, the ques-
tionnaire contained an open-ended item in which parti-
cipants could report any indicators missing in this
survey that they would use when choosing a hospital.
Data analyses
Data were analysed using STATA version 10.1 and
MLwiN version 2.02. First, for each participant, scores
were appointed to every indicator in each assignment.
The most important indicator received a score that was
equal to the amount of indicators in the assignment; the
least important indicator received one point. For exam-
ple, when a participant had to rank four indicators (e.g.
the patient experience indicators), the indicator ranked
most important received four points, the second indica-
tor received three points, the third indicator received
two points and the indicator ranked least important
received one point. When a participant had not ranked
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every indicator in an assignment, only indicators that
were ranked received points equally to the position on
which it was ranked. Subsequently, an overall mean was
calculated for every indicator in each assignment. The
higher the mean, the more important this indicator was
from the perspective of the participants.
We compared different patient subgroups as defined
by demographic variables, by search and selection beha-
viour and by stage of healthcare (see Table 1). Sub-
groups were generated by dichotomizing all these
variables and where possible, subgroups equal in size
were used in the analyses. For example, the median
score was used to compose patient subgroups differing
in age and in search and selection behaviour.
To assess the differences in rankings between patient
subgroups, we analysed the mean scores and the
between-participants variances for every patient sub-
group, using random effects regression analysis [33].
This type of linear regression allowed for the simulta-
neous estimation of the mean score and a between-par-
ticipants variance for every indicator in the assignment.
Traditional regression analysis would be inadequate,
because it would assume that for every indicator the
variance was equal. The difference in mean score
between patient subgroups for every indicator in the
assignments was tested by adding an interaction term
based on the indicator-variable (e.g. patient experience
indicator) and the subgroup-variable (e.g. gender). The
regression coefficient showed the difference in ranking
between the two patient subgroups (e.g. men vs.
women). For the between-participants variance, for
every subgroup a separate variance was estimated and
these were compared using a contrast (Wald) test
[33,34]. Results were deemed statistically significant at
the 1% level (p < 0.01).
Results
Characteristics of the participants
One hundred and ten THA/TKA patients (response rate
of 41.5%) participated (see Table 1). Of the participants,
83.6% enrolled themselves by responding to one of the
calls on websites. The average age of the participants
was 64 years (SD = 10.3) and the majority was female
(67%). Most participants rated their own health posi-
tively; good (58%) or very good (22%). A large group of
participants graduated from higher level of secondary
school or a higher level of education (55%). Only ten
percent of the participants had not yet undergone
surgery.
To get some idea of the representativeness of our
study population, we compared the characteristics of
our participants to the characteristics of a larger popula-
tion of THA/TKA patients. These data were derived
from the 2009 nation-wide measurement with the Con-
sumer Quality Index Hip Knee Questionnaire (CQI Hip
Knee) among 8, 675 patients who underwent THA/
TKA. The response rate in this measurement was 67%
(N = 5, 163) [35]. Gender and perceived health status of
Table 1 Participants’ characteristics and composition of patient subgroups
Variable This study
N = 110




up to 65 years 57 52 32
65 years and older 52 48 68
Gender
male 36 33 33
female 73 67 67
Perceived health status
poor to reasonable health 22 20 22
good to excellent health 87 80 78
Level of education^
lower educational level 49 45 86
higher educational level 60 55 14
Healthcare stage
on waiting list for surgery 10 11 -
underwent surgery/again on waiting list for new surgery 84 89 -
Search and Selection behaviour
less extensive (score ≤ 19) 60 55 -
more extensive (score > 19) 49 45 -
^ Level of education: Low: primary school, lower level of secondary school, lower vocational training or intermediate vocational training. High: higher level of
secondary school, higher vocational training or university.
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both groups were comparable. However, participants in
the current study were younger (M = 64 years vs. M =
68 years) and had a higher educational level than parti-
cipants of the measurement with the CQI Hip Knee-
survey.
What do THA/TKA patients find most important?
In Table 2 the mean importance scores and variances of
the different quality indicators are presented. As regards
the patient experience indicators (CQI themes), partici-
pants ranked the conduct of doctors as most important
(M = 3.76). The most important clinical performance
indicator for participants was the presence of proce-
dures to prevent adverse effects of thrombosis (M =
4.38). Whether orthopaedists have one or more specia-
list area was ranked as most important indicator about
hospital services (M = 5.46). Participants were more
homogeneous in their rankings of patient experience
indicators compared to the rankings of indicators about
hospital services and clinical performance indicators (see
variances Table 2).
Differences in mean scores and ranking between patient
subgroups
Tables S2, S3 and S4 (see Additional file 1, Table S2, S3
and S4) show the mean scores on the different quality
indicators for the different patient subgroups. On two
quality indicators patient subgroups differed. Men
ranked information about new medication (patient
experience indicator) as more important than women
(see Additional file 1, Table S2). Participants with a
higher educational level ranked the number of yearly
performed total knee- or hip replacements among adults
(indicator about hospital services) as more important
than participants with a lower educational level (see
Additional file 1, Table S4).
When we look at the ranking of the clinical perfor-
mance indicators, we saw that younger patients, men
and patients with a lower educational level ranked infor-
mation provision before surgery as most important
instead of the presence of procedures to prevent adverse
effects of thrombosis, which was ranked overall as most
important (see Additional file 1, Table S3). However, no
significant differences on mean scores for these two
indicators and the other clinical performance indicators
were found between patient subgroups. Concerning the
ranking of the other indicators, every patient subgroup
ranked the conduct of doctors as the most important
patient experience indicator (see Additional file 1, Table
S2) and the specialist area of orthopaedists as the most
important indicator about hospital services (see Addi-
tional file 1, Table S4).
Variance scores: homogeneous or heterogeneous
subgroups?
Tables S2, S3 and S4 (see Additional file 1, Table S2, S3
and S4) also present the between-participants variances
on each quality indicator for the different patient
Table 2 Mean score and variance of the quality indicators
Assignment Quality indicator Mean VAR
1. Patient experience indicators (CQI themes)
Conduct of doctors 3.76 0.36
Pain control 2.46 0.74
Conduct of nurses 2.42 0.51
Information about new medication 1.34 0.45
2. Clinical performance indicators
Procedures to prevent adverse effects of thrombosis 4.38 1.69
Information provision before surgery 4.35 2.71
The occurrence and prevention of deep wound infections 4.13 2.07
Registration of complications related to THA/TKA 3.16 2.14
Transfusion of homologous blood 2.98 2.29
National registration of orthopaedic implants 1.97 1.97
3. Indicators about hospital services
Specialist areas of orthopaedist 5.46 3.12
Information provision approach 4.77 2.68
Contact with hospital after surgery and hospital discharge 4.52 2.12
Number of performed total knee- or hip replacements among adults in a year 4.40 4.06
Number of orthopaedists in the hospital 3.84 3.03
Group-hospital admission 3.19 3.16
Number of performed total knee- or hip replacements among children in a year 1.80 1.30
Mean CQI themes: range 1-4; Mean clinical performance indicators: range 1-6; Mean indicators about hospital services: range 1-7.
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subgroups. A few significant differences in variance
scores were found. Conduct of doctors (patient experi-
ence indicator; see Additional file 1, Table S2) and the
number of yearly performed total knee- or hip replace-
ments among children (indicator about hospital services;
see Additional file 1, Table S4) were indictors on which
subgroups mainly differed in variances (i.e. differences
in at least two patient subgroups). Additionally, signifi-
cant differences in variance scores were mainly found (i.
e. differences on two quality indicators) between
patients with a different healthcare stage and between
patients with a different perceived health status.
Other important choice aspects
Sixty-five participants (59%) filled out the open-ended
question in which they could report indicators that they
thought were missing in this survey, but that they would
use when choosing a hospital. Some indicators were
mentioned several times by participants: distance to the
hospital/accessibility, waiting times, reputation of the
hospital and facilities of the hospital (e.g. rehabilitation
and physical therapy options, recreational space,
extended visiting hours). Some participants also men-
tioned the importance to take the experiences of others
(e.g. other patients/general practitioner) into account.
Discussion
This study explored which quality indicators patients
find most important when choosing a hospital for THA/
TKA and whether patient subgroups differed in which
indicators they find important. By means of ranking
indicators, patients indicated the importance of different
patient experience indicators (CQI themes derived from
the Dutch Consumer Quality Index questionnaire), clini-
cal performance indicators, and indicators about hospital
services. We demonstrated that patients perceived the
conduct of doctors, the existence of procedures to pre-
vent adverse effects of thrombosis and information
about the specialist area of orthopaedists as the most
important patient experience indicator, clinical perfor-
mance indicator and indicator about hospital services,
respectively. When presenting comparative healthcare
information, it seems that these quality indicators are
essential to incorporate. Our results also showed that
patients of different subgroups and patients within sub-
groups sometimes differed in the importance attached
to certain quality indicators. Although implementation
can be difficult, website builders could consider supple-
mentary options to present tailored comparative health-
care information. Hopefully, this will stimulate the use
of comparative healthcare information by patients,
which is limited up to now [3].
Due to the explorative nature of this study, definite
conclusions as to which indicators to present cannot be
drawn. More extended research based on the current
results is needed to select the indicators to be presented
for THA/TKA patients. Subsequent studies should pre-
ferably use experimental methods and include a larger
group of patients to further investigate the perceived
importance of the various quality indicators.
Discussion of the results
Although in this study no direct comparison was made
between the three different types of quality indicators, it
seems that both interpersonal (i.e. conduct of doctors)
and more technical aspects (i.e. prevention of adverse
effects of thrombosis, specialist area of orthopaedists)
are important for patients, which is in line with research
of Wensing et al. (1998) [20]. Previous research has
found mixed results concerning healthcare preferences:
in some studies it was found that patients value the
technical aspects more than interpersonal skills and ser-
vice aspects [7,23], whereas other studies showed the
opposite pattern [25,36]. The type of research, the
patient group involved and the kind of healthcare choice
may all affect patients’ priorities. Evidence that prefer-
ences change over time [37] and the theory of con-
structed preferences [38], addressing that patient’s
preferences are often constructed during the decision
making process, are reasonable explanations for the dif-
ferences in findings between studies. That patients’ prio-
rities differ from person to person and can change from
time to time, shows the complicated process to provide
relevant comparative healthcare information that suits
different patients.
The fact that patients can value different types of
information as important (e.g. interpersonal and techni-
cal aspects), can increase the cognitive burden to make
a deliberate hospital choice [16,28]. Patients have to
weigh different indicators and have to make trade-offs
in their choice. The decision making process will always
require difficult cognitive processes, especially when
contradictory information is involved. It is known that
tailoring information can ease the cognitive burden as
less information processing is required, because only the
relevant aspects have to be taken into account in the
decision making process [16].
Distance to the hospital, reputation of the hospital,
waiting times, hospital facilities (e.g. revalidation
options, extended visiting hours) and experiences of
others were mentioned as other important indicators
when choosing a hospital, which is in line with previous
studies [22,39-42]. The integration of this kind of infor-
mation into comparative healthcare information could
thus be considered. However, the amount of informa-
tion on web pages needs to remain manageable for
patients. We would therefore advocate further research
about the value of these indicators for patients’ choice.
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Our results show that patients’ characteristics may to
some extent determine which quality indicators patients
find important, which corresponds to findings from pre-
vious research [21,42-44]. Gender and educational level
of THA/TKA patients influenced the importance
attached to the indicators information about new medi-
cation and the number of yearly performed total knee-
or hip replacements among adults. In addition, age, gen-
der, and educational level affected the value attached to
information provision before surgery and the presence
of procedures to prevent adverse effects of thrombosis.
Although no significant differences were found for this
latter result, - perhaps as a result of our small sample
size -, these results indicate that different patients can
have different preferences, which would challenge the
‘one size fits all’ approach of comparative healthcare
information.
An interesting finding is that higher educated patients
ranked the yearly performed total hip- or knee replace-
ments among adults as more important than lower edu-
cated patients. The number of performed surgeries often
is associated with the outcome of the surgery, by influ-
encing the complication or mortality rates [45-47]. After
all, the more experience doctors have, the less chance
medical mistakes occur. The question rises whether peo-
ple with a lower educational level interpret this indicator
as such. More qualitative research is needed to provide
insight into how people interpret this kind of quality
indicators.
Given these results, an interesting thought is to what
extent the perceived relevance of indicators by (future)
patients should drive the selection of quality indicators
for comparative health care information. One could
argue that crucial information, like the number of per-
formed surgeries, should be available for every patient
even if patients do not perceive it as one of the most
important indicators. When such crucial information is
only provided to patients who attach value to it, this
may possibly result in inequities in the healthcare sys-
tem. Ideally, comparative healthcare information con-
sists of a mixture between indicators perceived as
important by patients, and crucial indicators known to
be related to treatment outcomes perceived as important
by experts.
A few significant differences in between-participants
variance scores were found between subgroups, indicat-
ing that individuals within some patient subgroups also
were less unanimous about the importance of certain
quality indicators. It was notable that patients with a
good to excellent health and a low educational level
were less unanimous about the importance of conduct
of doctors, which overall was ranked as the most impor-
tant patient experience indicator. That individuals in
some patient subgroups differed about the importance
of indicators, stresses the relevance of a tailor-made pre-
sentation approach for comparative healthcare informa-
tion [16,48], but also shows the difficulty to create this
kind of information.
Strengths & Limitations
An important feature of this study is that participants
ranked different quality indicators instead of rated the
importance of these indicators. By ranking indicators,
patients must explicitly weigh what they find more and
less important. By rating indicators, in contrast, patients
can rate every indicator as equally important. So, by
using the ranking method, the results provide more
insight into what patients find most important. Another
strength of this study is that we asked participants
which quality indicators they find important when
choosing a hospital, rather than we focused on which
quality indicators they find important in general. As a
result, the findings are more likely to improve compara-
tive healthcare information in terms of relevance for
patients’ hospital choice. A final strength is that we
included real patients who face or have faced a real hos-
pital choice.
Although this explorative study adds to our under-
standing of what patients find important when choosing
a hospital for THA/TKA, it also has several important
limitations. First, the small sample size decreased the
statistical power of our study and, combined with the
multiple tests performed, this may lead to potential
sources of both systematic and random errors. By using
a P of 0.01, however, the chance that results are capita-
lizing on chance only is smaller.
Second, there are some limitations related to the
representativeness of the sample. The majority of the
participants had enrolled themselves in this study. Given
this self-selection, participants of this study may be
more interested in the topic of comparative healthcare
information than the average THA/TKA population.
When background characteristics of our participants
were compared to participants of a nation-wide study
using the CQI Hip Knee Questionnaire, it appeared that
our participants were younger and had a higher educa-
tional level than the participants of the CQI Hip Knee-
survey. The majority of participants also consisted of
patients who had already undergone surgery. Patients
who still have to undergo surgery may evaluate other
quality indicators as important, because the phase or
severity of the disease can determine patients’ prefer-
ences [7]. In sum, it is unclear to what extent the results
can be generalized to a larger group of THA/TKA
patients.
Finally, besides the usual limitations inherent to an
explorative study (e.g. potential for spurious relation-
ships), there are some other methodological issues. The
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use of a ranking method forces people to make choices
and this creates a hypothetical situation, since people
can decide in real life to make no choice at all. In addi-
tion, by using separate ranking assignments for the
three types of quality indicators, it was not possible to
compare across the three dimensions of the quality indi-
cators. The use of different ranking assignments, how-
ever, was a deliberate choice to decrease the cognitive
burden for participants to fulfil the assignments. At last,
this study was limited to three types of quality indica-
tors. Other indicators also can be important for patients
when choosing a hospital, as was illustrated by the
answers of participants to our open ended question.
Taking all these limitations into account, caution is war-
ranted by the interpretation and generalization of the
results.
Implications
Despite the explorative nature of our study, our findings
are already informative and of importance for builders
of websites who develop comparative healthcare infor-
mation for patients in general and, more specifically, for
THA/TKA patients. Providers of comparative healthcare
information often select the indicators that will be pre-
sented themselves, without taking the needs and wishes
of patients systematically into account. However, invol-
ving patients, the users of the information, in the pro-
cess of designing information is essential in making
comparative healthcare information more relevant.
To some extent, our recommendations seem contra-
dictory: on the one hand we advocate to only present
concise information, on the other hand we suggest the
presentation of tailored information. However, both
aims can simultaneously be accomplished. This study
gives a first impression of which quality indicators are
most important from the patient’s perspective: the con-
duct of doctors, the existence of procedures to prevent
adverse effects of thrombosis, and the specialist area of
orthopaedists. Making use of a succinct overview on the
first web page for this kind of information will prevent
that THA/TKA patients feel overwhelmed by the infor-
mation provided. When considering supplementary tai-
lored information about THA/TKA, the use of deep-
linking and selection tools can be considered [5,28,49].
An option to consider is that patients themselves select
the quality indicators they find important when choos-
ing a hospital. The number of selected indicators can
differ from person to person, adjusted to someone’s own
wishes. In this way, patients have an active role in their
own information supply. The challenge ahead is to cre-
ate a balance between the provision of concise, crucial
information on the one hand, and to create supplemen-
tary tailored information that suits the target group on
the other hand.
For future research we would recommend to examine
which quality indicators are important for other patient
groups when choosing a healthcare provider, in order to
develop relevant comparative healthcare information for
them as well. In our opinion, using different methods to
elicit patient preferences is preferable. The use of the
ranking method to explore patients’ preferences is a
good starting point, complemented with other research
(e.g. discrete choice experiment or qualitative research)
to profoundly explore patients’ preferences. Although
the central focus of this study concerned which aspects
have to be presented for consumers, we acknowledge
that the presentation approach is just as important
[8,16] for making comparative healthcare information
successful.
Conclusions
This study gives a first impression of which quality indi-
cators could be presented as comparative healthcare
information for patients choosing a hospital for THA/
TKA. However, extended research to validate these
results is required.
Patients differed in the importance attached to a few
quality indicators when choosing a hospital for THA/
TKA. Although the implementation can be difficult, pre-
sentation approaches that tailor information could be
considered. In this way, comparative healthcare informa-
tion can be made more relevant and may motivate
patients to use this information in their hospital choices.
Additional material
Additional file 1: Table S1- Explanation of quality indicators. Table in
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and variances of the clinical performance indicators for the different
patient subgroups. Table in which the results of the analysis for the
clinical performance indicators are provided. Table S4 - Mean scores and
variances of the indicators about hospital services for the different
patient subgroups. Table in which the results of the analysis for the
indicators about hospital services are provided.
Acknowledgements
The research presented in this article was funded by ZonMW, the
Netherlands Organisation for Health Research and Development.
Author details
1NIVEL, Netherlands Institute for Health Services Research, P.O. Box 1568,
3500 BN Utrecht, the Netherlands. 2Department of Public and Occupational
Health and the EMGO Institute for Health and Care Research, VU University
Medical Center, Amsterdam, the Netherlands.
Authors’ contributions
NZ performed the data collection and data analysis. She interpreted the
data and drafted the manuscript. OD designed the study and contributed to
the data collection and draft versions of the manuscript. PS performed the
Zwijnenberg et al. BMC Health Services Research 2011, 11:299
http://www.biomedcentral.com/1472-6963/11/299
Page 8 of 10
data analysis. MH contributed to the conception and design of the study
and helped to draft the manuscript. JR contributed to the conception and
design of the study as well as the draft versions of the manuscript. All
authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 3 March 2011 Accepted: 3 November 2011
Published: 3 November 2011
References
1. Maarse H, Meulen RT: Consumer choice in Dutch health insurance after
reform. Health Care Anal 2006, 14:37-49.
2. Fung CH, Lim YW, Mattke S, Damberg C, Shekelle PG: Systematic review:
the evidence that publishing patient care performance data improves
quality of care. Ann Intern Med 2008, 148:111-123.
3. Marshall MN, Shekelle PG, Leatherman S, Brook RH: The public release of
performance data: what do we expect to gain? A review of the
evidence. JAMA 2000, 283:1866-1874.
4. Peters E, Dieckmann N, Dixon A, Hibbard JH, Mertz CK: Less is more in
presenting quality information to consumers. Med Care Res Rev 2007,
64:169-190.
5. Damman OC, van den Hengel YK, van Loon AJ, Rademakers J: An
international comparison of web-based reporting about health care
quality: content analysis. J Med Internet Res 2010, 12:e8.
6. Vraag aan bod. Hoofdlijnen van vernieuwing van het zorgstelsel. [http://
www.monitor.nl/extra/vraag-aan-bod.pdf].
7. Groenewoud AS: It’s your Choice! A study of search and selection processes,
and the use of performance indicators in different patient groups Erasmus
University, Rotterdam; 2008.
8. Damman OC: Public reporting about healthcare users’ experiences. The
Consumer Quality Index NIVEL, Utrecht; 2010.
9. Edgman-Levitan S, Cleary PD: What information do consumers want and
need? Health Aff (Millwood) 1996, 15:42-56.
10. Robinson S, Brodie M: Understanding the quality challenge for health
consumers: the Kaiser/AHCPR Survey. Jt Comm J Qual Improv 1997,
23:239-244.
11. Chernew M, Scanlon DP: Health plan report cards and insurance choice.
Inquiry 1998, 35:9-22.
12. Schneider EC, Epstein AM: Use of public performance reports: a survey of
patients undergoing cardiac surgery. JAMA 1998, 279:1638-1642.
13. Rothberg MB, Benjamin EM, Lindenauer PK: Public reporting of hospital
quality: recommendations to benefit patients and hospitals. J Hosp Med
2009, 4:541-545.
14. Faber M, Bosch M, Wollersheim H, Leatherman S, Grol R: Public reporting
in health care: how do consumers use quality-of-care information? A
systematic review. Med Care 2009, 47:1-8.
15. Lubalin JS, Harris-Kojetin LD: What do consumers want and need to know
in making health care choices? Med Care Res Rev 1999, 56(Suppl
1):67-102, discussion 103-112.
16. Hibbard JH, Peters E: Supporting informed consumer health care
decisions: data presentation approaches that facilitate the use of
information in choice. Annu Rev Public Health 2003, 24:413-433.
17. Hibbard JH, Slovic P, Peters E, Finucane ML: Strategies for reporting health
plan performance information to consumers: evidence from controlled
studies. Health Serv Res 2002, 37:291-313.
18. Vaiana ME, McGlynn EA: What cognitive science tells us about the design
of reports for consumers. Med Care Res Rev 2002, 59:3-35.
19. Taylor SL, Capella LM: Hospital outshopping: determinant attributes and
hospital choice. Health Care Manage Rev 1996, 21:33-44.
20. Wensing M, Jung HP, Mainz J, Olesen F, Grol R: A systematic review of the
literature on patient priorities for general practice care. Part 1:
Description of the research domain. Soc Sci Med 1998, 47:1573-1588.
21. Jung HP, Baerveldt C, Olesen F, Grol R, Wensing M: Patient characteristics
as predictors of primary health care preferences: a systematic literature
analysis. Health Expect 2003, 6:160-181.
22. Akinci F, Esatoglu AE, Tengilimoglu D, Parsons A: Hospital choice factors: a
case study in Turkey. Health Mark Q 2004, 22:3-19.
23. Fung CH, Elliott MN, Hays RD, Kahn KL, Kanouse DE, McGlynn EA, et al:
Patients’ preferences for technical versus interpersonal quality when
selecting a primary care physician. Health Serv Res 2005, 40:957-977.
24. Ward V, Hill J, Hale C, Bird H, Quinn H, Thorpe R: Patient priorities of care
in rheumatology outpatient clinics: a qualitative study. Musculoskeletal
Care 2007, 5:216-228.
25. de Boer D, Delnoij D, Rademakers J: Do patient experiences on priority
aspects of health care predict their global rating of quality of care? A
study in five patient groups. Health Expect 2010, 13:285-297.
26. Stubbe JH, Gelsema T, Delnoij DM: The Consumer Quality Index Hip Knee
Questionnaire measuring patients’ experiences with quality of care after
a total hip or knee arthroplasty. BMC Health Serv Res 2007, 7:60.
27. Delnoij DM, Rademakers JJ, Groenewegen PP: The Dutch consumer quality
index: an example of stakeholder involvement in indicator
development. BMC Health Serv Res 2010, 10:88.
28. Damman OC, Hendriks M, Rademakers J, Delnoij DM, Groenewegen PP:
How do healthcare consumers process and evaluate comparative
healthcare information? A qualitative study using cognitive interviews.
BMC Public Health 2009, 20:423.
29. Bowling A, Jacobson B, Southgate L: Explorations in consultation of the
public and health professionals on priority setting in an inner London
health district. Soc Sci Med 1993, 37:851-857.
30. Furnham A, Meader N, McClelland A: Factors affecting nonmedical
participants’ allocation of scarce medical resources. J Soc Behav Pers
1998, 13:735-746.
31. Angermeyer MC, Matschinger H, Riedel-Heller SG: Whom to ask for help in
case of a mental disorder? Preferences of the lay public. Soc Psychiatry
Psychiatr Epidemiol 1999, 34:202-210.
32. Ryan M, Scott DA, Reeves C, Bate A, van Teijlingen ER, Russell EM, et al:
Eliciting public preferences for healthcare: a systematic review of
techniques. Health Technol Assess 2001, 5:1-186.
33. Snijders TAB, Bosker RJ: Multilevel Analysis: An introduction to basic and
advanced multilevel modeling London: Sage Publishers; 1999.
34. Stevens J: Applied multivariate statistics for the social sciences Hillsdale, NJ:
Lawrence Erlbaum associates, Inc; 1986.
35. Stichting Miletus: CQI Heup/Knie 2009 Stichting Miletus, Zeist; 2009.
36. Hanson K, Yip WC, Hsiao W: The impact of quality on the demand for
outpatient services in Cyprus. Health Econ 2004, 13:1167-1180.
37. Jung H, Wensing M, de Wilt A, Olesen F, Grol R: Comparison of patients’
preferences and evaluations regarding aspects of general practice care.
Fam Pract 2000, 17:236-242.
38. Slovic P: The Construction of Preference. American Psychologist 1995,
50:364-371.
39. Adams EK, Houchens R, Wright GE, Robbins J: Predicting hospital choice
for rural Medicare beneficiaries: the role of severity of illness. Health Serv
Res 1991, 26:583-612.
40. Schee van der E, Delnoij D, Kerssens J: Keuze van Ziekenhuizen. Welke
overwegingen zijn belangrijk voor consumenten? tsg 2005, 83:113-114.
41. Lako CJ, Rosenau P: Demand-driven care and hospital choice. Dutch
health policy toward demand-driven care: results from a survey into
hospital choice. Health Care Anal 2009, 17:20-35.
42. Dijs-Elsinga J, Otten W, Versluijs MM, Smeets HJ, Kievit J, Vree R, et al:
Choosing a Hospital for Surgery: The Importance of Information on
Quality of Care. Med Decis Making 2010, 30:544-555.
43. Tai WT, Porell FW, Adams EK: Hospital choice of rural Medicare
beneficiaries: patient, hospital attributes, and the patient-physician
relationship. Health Serv Res 2004, 39:1903-1922.
44. Cheraghi-Sohi S, Hole AR, Mead N, McDonald R, Whalley D, Bower P, et al:
What patients want from primary care consultations: a discrete choice
experiment to identify patients’ priorities. Ann Fam Med 2008, 6:107-115.
45. Taylor HD, Dennis DA, Crane HS: Relationship between mortality rates
and hospital patient volume for Medicare patients undergoing major
orthopaedic surgery of the hip, knee, spine, and femur. J Arthroplasty
1997, 12:235-242.
46. Katz JN, Losina E, Barrett J, Phillips CB, Mahomed NN, Lew RA, et al:
Association between hospital and surgeon procedure volume and
outcomes of total hip replacement in the United States medicare
population. J Bone Joint Surg Am 2001, 83-A:1622-1629.
47. Hervey SL, Purves HR, Guller U, Toth AP, Vail TP, Pietrobon R: Provider
Volume of Total Knee Arthroplasties and Patient Outcomes in the
Zwijnenberg et al. BMC Health Services Research 2011, 11:299
http://www.biomedcentral.com/1472-6963/11/299
Page 9 of 10
HCUP-Nationwide Inpatient Sample. J Bone Joint Surg Am 2003, 85-
A:1775-1783.
48. Marshall MN, Shekelle PG, Davies HT, Smith PC: Public reporting on quality
in the United States and the United Kingdom. Health Aff (Millwood) 2003,
22:134-148.
49. Adams S, de Bont A, Berg M: Looking for answers, constructing reliability:
an exploration into how Dutch patients check web-based medical
information. Int J Med Inform 2006, 75:66-72.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1472-6963/11/299/prepub
doi:10.1186/1472-6963-11-299
Cite this article as: Zwijnenberg et al.: Different patient subgroup,
different ranking? Which quality indicators do patients find important
when choosing a hospital for hip- or knee arthroplasty? BMC Health
Services Research 2011 11:299.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Zwijnenberg et al. BMC Health Services Research 2011, 11:299
http://www.biomedcentral.com/1472-6963/11/299
Page 10 of 10
